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Abstract: Data Mining is a process to extract hidden 

information from huge data sets and convert them into 

logical Patterns. Frequent item set mining is the 

technique mostly used in the field of data mining like in 

finance and health care system. This method is used to 

determine the frequently recurring items in a dataset. In 

this paper, we are proposing an application for a 

supermarket. Here the main aim is to consider the 

user’s behavioral analysis of buying products. We have 

proposed an expert system to give offers on certain 

products along with the customer chosen product, to 

attract customers, so the retailer’s business benefits are 

maximized. As the datasets, would be too large to 

handle, we consider the Pincer algorithm which uses 

both, the top-down as well as bottom-up approaches to 

Association Rule mining, making the system both 

space and time efficient. 

 

Keywords: Data Mining, Frequent item set,  

Association rules, Pincer Algorithm. 

 

1. Introduction 

 The shopping habits of the public have progressed 

from local vendors to larger centralized wholesale 

markets. The most important aspect which attracts the 

consumers in case of supermarket retail chains is that a 

variety of sorted products are given under a single roof. 

Supermarket’s customer considers these stores to offer 

higher food quality, safety, variety and superior 

customer service than the open or roadside store. 

     Nowadays many hyper stores and superstores have 

opened their outlets in various locations, and it is also 

to note that different modes of shopping have been 

introduced such as online markets, delivery on call 

giving the customers a vast variety of choices. To win 

the loyalty of the regular customers, the supermarkets 

can lure them by introducing new schemes or by giving 

an individual offer on products by analyzing their 

purchase history. Specifically, this analysis aims to 

determine the combinations of products a customer  

 

often purchases together. 

          The various combinations have been obtained 

using the association rule mining techniques.Apriori 

algorithm is a level wise mining algorithm used for 

determining the frequent item sets and generating rules, 

but in the case of larger frequency data sets the 

performance decreases as the algorithm goes through 

more number of iterations [1]. 

       To overcome this difficulty, we are considering a 

bi-directional search method, the pincer algorithm.[5] 

The Item sets are mined with pincer algorithm through 

which we can acquire the information of products 

bought by the users  frequently. The number of 

iterations is comparatively less thus results in fewer 

blow-ups while implementing and reduces the time 

taken for the process. The prediction of the 

combinations is more accurate using this algorithm as 

the results are based on the customer’s purchase 

routine, and it varies for every individual depending on 

their transactions. 

 

2. Literature Survey 

Market-Basket analysis, analyses customer’s purchase 

habits and finds the relationship between the various 

items available in the market. These associations can 

help the salesperson to develop schemes as part of 

business tactics. The frequent items sets are obtained by 

implementing Apriori algorithm on the datasets.[1] Pair 

of items which exceed the support threshold value are 

included into the selected frequent item sets. 

        Frequent item set mining is used to extract 

knowledge from data. When this method applied to big 

data, it becomes difficult, and there are chances of blow 

ups. But many programming tools have been 

introduced to tackle this problem. Apart from this, 

these tools have technical challenges such as balanced 

data distribution and inter communication costs. In this 

paper, different frequent item techniques are compared 

to develop an efficient and scalable frequent item set 

mining techniques [2]. 

        Change mining gives the retailer an understanding 

on the changing purchase patterns of the customers [3]. 
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The patterns sometimes depend on the other products 

purchased as is in the form of the association rule. 

The most vital use of frequency item set mining is 

customer segmentation in marketing, shopping cart 

analyses, management, and relationships. In this paper, 

two new methods have been introduced for optimizing 

large amount of data which focuses on speed and 

optimization [4]. 

   

3. Existing System 

In Market basket analysis, the buying habits of 

the customer are analyzed to find the relation between 

the different products purchased by the purchaser [3]. 

The association is found by first obtaining the 

frequently purchased product by implementing the 

Apriori algorithm on the item sets [1]. The purchase 

history of the customer which has been recorded in the 

database act like the articles sets. Then the relationship 

is determined by making association rules. 

To determine the association rules support and 

confidence are calculated. The level of dominance of a 

particular item over other item sets is given by support 

while confidence shows the relationship between them. 

Apriori algorithm is a bottom–up, breadth-first 

search method. It computes from the smallest set of a 

frequent item set to the largest frequent item set. For 

each item, it accumulates the count by checking the 

transaction history and records the repeated item’s 

details which are further used, to compare with the next 

item sets. Association rules are made considering the 

obtained results. A strong association rule satisfies both 

support and confidence threshold values. 

If the specified minimum support is decreasing, 

the frequent item sets generated will increase. If the 

confidence is decreasing then the number of rules 

generated will increase. 

When any of the frequent item sets become 

longer, then, the number of iterations the algorithm 

must go through is increased. This results in less 

efficient performance of the system. 

 

4. Proposed System 

 In this paper, we are proposing an expert 

system for a supermarket to increase the sales and help 

them to retain the irregular customers in this 

competitive economic global era. Considering various 

constraints for enhancing the performance of 

application system, we include some extra features to 

the system. The Expert system monitors the stock of 

product and sales transitions of the supermarket as well 

as generates offers. The products have been divided 

into various categories. The system provides offers on 

the products belonging to the category of the frequently 

purchased items. 

Every registered customer transactions history 

is recorded in the database which will act like the item 

sets. Pincer Algorithm is both bottom-up and top-down 

process [5]. We are proposing the pincer algorithm for 

mining data for frequent item sets. During database 

pass, maximal frequent item set is captured to analyses 

the frequently purchased. For the mini supermarkets, 

we propose an effective system using Pincer Algorithm 

where individual offers are given to the customers on 

frequently purchased products. 

The pincer search algorithm proceeds in such a 

way that large frequent item sets will be analyzed in 

both bottom-up and top-down approach. The pincer 

Algorithm takes less time to process the data when 

compared to other conventional algorithms while 

handling a larger database [5]. 

5. Implementation 

 
A. Discovering frequent item sets. 

 

Frequent item sets are determined to discover the 

purchase patterns of the customer. The pincer 

algorithm takes the minimum support value (set by 

the user) and the database with the transaction 

history as the input. The output obtained is a group 

of items that are often bought by the customer and 

have a value greater to the support threshold value. 

 

B. Discovering sequential rules 

 

Sequence rules are generated once the frequent 

item sets are determined. The rules are expressed in 

form of X->Y where x and y are non-empty sets of 

items. This implies that if the items X appear in a 

sequence of any order, then they will be followed 

by y items in any order [11]. The support and 

confidence values are calculated, which should not 

be less than the minimum threshold value, while 

making rules. 

 

 
 

A Simple implementation of the pincer search Item set 

Generation algorithm. 

• Number of items 

• Number of transactions 

• Minimum support 

The frequent item sets are fed into the system as input. 

Considering the customer’s transaction history the 

support is calculated and is compared with the 
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minimum threshold value. The resultant value is 

recorded which serves as the input for next iterations. 

This cycle continues until the final item set is 

determined. 

 

 

Figure1. Snapshot showing sorted frequent items sets 

and confidences of a customer’s transactions. 

 

6. Architecture 

 In Figure 2, the proposed expert model has 

three modules which include sales, product details and 

customer details. 

        Product details- this module is used for handling 

the products available in the supermarket and updating 

the stock. 

 

Figure 2. Expert System Architecture 

In Figure 2, Customer details module is for managing 

the customer details that includes their contact number 

and email address. 

 

Figure 3. The Architecture of Sales module. 

Sales-This module has two operations- 

1. Billing –The transactions are managed here. The list 

of products the customer has bought is added to the cart 

and billed. The transactions of every registered 

customer are recorded in the database which acts like 

the item sets for the algorithm. Simultaneously the 

stock is updated. 

2. Generating offers -under this module the transaction 

history of the customer is mined to get the frequent 

item set. When the Customer ID is selected, frequent 

items bought by them are displayed as shown in figure 

4(a).When a product is selected, the salesman gets to 

choose a relevant product from the list of association 

rules that were  generated for the items and offers are 

given on the resultant product as seen in figure 4(b). 

The administrator of the application regularly updates 

the product list. The new customers are required to 

register to avail the offers provided by the supermarket. 

When a product is sold, the transaction is saved in the 

database. These transactions act as item sets for the 

algorithm.  
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(a)  

 

(b) 

Figure 4. Generating Offers. 

While proposing an offer for an individual customer, 

his respective transaction is considered and a relation is 

found out among those item sets. The offer is given on 

the resultant product which is obtained.  

     Every customer receives an email from the 

supermarket regarding the offers. Mails are sent using 

Simple Mail Transfer Protocol (SMTP). A customer 

can avail the offer by showing a unique offer code, sent 

to them by email, to the salesperson at the time of 

billing. 

 

 

Figure 5. Snapshot of the email received by the 

Customer 

7. Conclusion 

In this paper, we have proposed an expert 

system for mini supermarkets which provide it to 

manage the stock and sales transaction as well as helps 

in retaining their regular customers by giving each one 

individual offers. The pincer algorithm used to mine 

data for frequent item sets and generate association 

rules based on which the offer will be generated. The 

Pincer algorithm makes the search efficient when 

compared with other algorithms as it occupies lesser 

memory space and takes less time to process the 

datasets when there is a bigger database to handle. 
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